Cold, common

Anna L. Marsland’, Sheldon Cohen? and Elizabeth Bachen?

"University of Pittsburgh
2Carnegie Mellon University
3Mills College

Upper respiratory infections (URI) as a group are responsible for
50% of all acute illnesses, with the common cold syndrome being
most familiar. Colds are caused by over 200 viruses and are char-
acterized by sore throat, congestion and mucus secretion. When
exposed to viruses or other infectious agents, only a proportion of
people develop clinical illness. Reasons for variability in response
are not well understood and the possibility that psychological fac-
tors play some role in the aetiology and progression of infectious
disease has received increased attention.

It is commonly believed that stressful life events influence the
onset of URI by causing negative affective states (e.g. anxiety and
depression) which, in turn, exert direct effects on biological pro-
cesses or behavioural patterns that increase disease risk. The influ-
ence of stress on the immune system is considered the primary
biological pathway through which stress can influence infectious
disease susceptibility. While there is substantial evidence that
stress is associated with changes in immune function (Herbert &
Cohen, 1993; Segerstrom & Miller, 2004) (see 'Psychoneuroimmu-
nology"), the implications of stress-induced immune changes for
susceptibility to disease have not been established. To date, studies
of stress and URI susceptibility have focused on establishing a link
between stress and disease with little attention to pathways through
which such an association might occur. The major findings of these
studies are examined below.

There is consistent evidence that persons under stress report
greater levels of URI symptoms and that stress results in greater
health care utilization for URI (Cohen & Williamson, 1991). For
example, Glaser et al. (1987) demonstrated that medical students
report more infectious (mostly URI) illness during examination per-
iods than at other times. Similarly, Stone et al. (1987) found that, for
79 married couples followed over three months, daily life events
rated as undesirable increased three to four days prior to onset of
self-reported symptoms of URI, close in time to the incubation
period of many common cold viruses. The self-reported symptoms
of URI measured in these studies may tap underlying pathology;
however, it is also possible that they reflect a stress-induced misin-
terpretation of physical sensations without underlying illness. The
latter interpretation is supported by studies in which effects of stress
on symptoms, but not verified disease, are observed, and by evi-
dence that stress is associated with increased symptom reporting
in general, not only with symptoms directly associated with infec-
tious pathology (Cohen & Williamson, 1991) (see ‘Symptom
Perception’).

Other investigators have verified the presence of pathology by
Physician diagnosis or biological methods. Several of these studies

provide evidence that life stressors increase risk for verified upper
respiratory disease. For example, Meyer and Haggerty (1962) fol-
lowed 100 members of 16 families for a 12-month period. Daily
life events that disrupted family and personal life were 4 times
more likely to precede than to follow new streptococcal and non-
streptococcal infections (as diagnosed by throat cultures and blood
antibody levels) and associated symptomatology. Similar results
were reported in a study of viral URIs in 235 members of 94 families
(Graham et al, 1986). Here, high stress, as defined by scores on
reported major stressful life events, daily events and psychological
stress, was associated with more verified episodes and more symp-
tom days of respiratory illness. Turner Cobb and Steptoe (1996) also
found that higher levels of life event stress were associated with
increased clinically-verified URI among 107 adults followed for
15 weeks. In sum, studies verifying infectious episodes suggest
that stress increases risk for upper respiratory disease. However,
community studies, like these, do not control for the possible effects
of stressful events on exposure to infectious agents. Moreover, the
literature on this topic is not entirely consistent; indeed, several
studies have failed to find a relation between stress and upper respi-
ratory disease (for review see Cohen & Williamson, 1991) (see also
‘Life events and health’).

Several prospective studies have eliminated the possible role of
psychological effects on exposure by experimentally inoculating
healthy individuals with common cold viruses (viral challenge stud-
ies). Here, volunteers are assessed for degree of stress and then
experimentally exposed to a cold virus or placebo. They are then
kept in quarantine and monitored for the development of infection
and illness. Early viral challenge studies were limited by a range of
methodological weaknesses (Cohen & Williamson, 1991), including
insufficient sample sizes and lack of control for factors known to
influence susceptibility to viral infection (including pre-existing
antibodies to the infectious agent and age). Furthermore, the possi-
ble role of stress-elicited changes in health practices such as smok-
ing and alcohol consumption was not considered. These limitations
may account for initial failures to find consistent relations between
stress and susceptibility to URL

In contrast, recent viral challenge studies have included multiple
controls for factors known to be independently associated with sus-
ceptibility to viral infection (e.g. Cohen et al., 1991, 1993, 1998; Stone
et al, 1992). These studies consistently find a positive association
between stress and susceptibility to URIL. For example, among 394
healthy adults, stressful life events, perceptions of current stress and
negative affect were all associated with an increased risk of devel-
oping biologically verified URI, with greater stress related linearly to
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susceptibility (Cohen et al, 1991, 1993, 1998). Further examination
of findings revealed that perceptions of stress and negative affect
increased risk for illness through a different pathway than stressful
life events. The former measures increased the probability of
becoming infected (replicating virus), while the latter increased
the probability of infected people developing clinical symptoms
(Cohen et al., 1995). More recent research from this group suggests
that the longer the duration of stressful life events, the greater risk
of becoming infected (Cohen et al, 1998). A large group of control
factors including age, sex, allergic status, body weight, season and
virus-specific antibody status before challenge, could not explain
the increased risk of colds for persons reporting greater stress.
Smoking, alcohol consumption, diet, exercise and sleep quality
also failed to explain the association between stress and illness.

In a similar study, Stone er al. (1992) examined development of
symptoms among persons infected with rhinovirus. They found that
those with more life events were more likely to develop clinical
colds, although perceptions of current stress and negative affect
were unrelated to symptom development. In contrast to studies
described earlier, this investigation included only infected persons
and hence could not assess susceptibility to infection where Cohen
and colleagues found perceptions of stress and negative affect were
related to susceptibility.

Recent attention has turned to an examination of psycho-
social factors that may decrease susceptibility to URI by regu-
lating emotion-sensitive biological systems and/or encouraging
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